Abstract. The article presents a method of parametric diagnostics of the condition of a dual-flow turbojet engine (DFTE). The method is based on the identification (determination) of the condition of the DFTE components (the compressor, combustion chamber, turbine) with application of a mathematical model of the operating process which is presented as an artificial neural network (ANN) model. This model describes the relation between the monitored parameters of the DFTE (the air temperatures (Тlpc * , Тhpc * ) beyond the low pressure compressor (LPC) and the high pressure compressor (HPC), the pressure beyond the LPC (Plpc), the fuel consumption rate (Gf), the gas temperatures (Тhpt * , Тlpt * ) beyond the high pressure turbine (HPT) and the low pressure turbine (LPT)) and the parameters of the condition of its components (the efficiencies of the LPC and the HPC (ηlpc * , ηhpc * ), the stagnation pressure recovery factor in the combustion chamber (σсс), the efficiencies of the HPT and the LPT (ηhpt * , ηlpt * )). The parameters of the condition of the engine components (ηlpc * , ηhpc * , σcc, ηhpt * , ηlpt * ) are the similarity criteria (integral criteria) which enable to identify the condition of the DFTE components to a high degree of reliability. Such analysis enables to detect defects at an early stage, even if the values of the monitored parameters (Тlpc * , Тhpc * , Plpc, Gf, Тhpt * , Тlpt * ) are within the permissible limits. We provide the sequence for development of the ANN model and the results of its performance study during the parametric diagnostics of the condition of the DFTE.
Introduction
It is known that a considerable part of DFTE faults and failures includes parametric failures which consist in a discrepancy between the values of the monitored parameters of the DFTE and the requirements of the specifications. Parametric methods of diagnostics of a condition are used for monitoring and prevention of similar failures. These methods are based on custom processing and analysis of the values of the thermogasdynamic parameters and other parameters monitored on a running DFTE [1] [2] [3] [4] [5] [6] [7] [8] [9] [10] 12] .
Nowadays the artificial neural network (ANN) technology is one of the fastest growing fields related to artificial intelligence. It is successfully applied in various fields of science and technology for image recognition, diagnostics of the condition of complex technical facilities, etc. [2, 10, 11] . In this connection, it is important to carry out research to improve the efficiency of the ANN method for parametric diagnostics of the DFTE condition.
Topicality
In the study [1] , through the example of a single-shaft aircraft engine and a two-shaft engine, it was shown that diagnostics of the condition based on ANN modeling of the operating process has an advantage over other methods [1, [5] [6] [7] [8] [9] . At the same time, as the volume of the monitored information decreases, the advantage of this method over other methods increases. The efficiency of parametric diagnostics of the condition depends on the type of engine and other factors. Searching for the optimal structure of the ANN model is a complex problem which can be solved largely due to the experience and intuition of the researcher. This article examines the special aspects of parametric diagnostics of the condition of an aviation dual-flow turbojet engine (DFTE) with application of neural network simulation of the operating process.
Problem statement
The goal of the research is the study of the effectiveness of the method of parametric diagnostics of the DFTE condition ( Fig. 1) with application of ANN modeling of the operating process. 
Generation of the data for conducting the research
The initial data for building the ANN model of the DFTE operating process were obtained with the use of the GASTURB software and the mathematical model of the DFTE operating process (Fig. 2) [1, [5] [6] [7] [8] [9] .
The monitored parameters of the DFTE condition are: Тlpc * , Тhpc * , Рlpc, Gf, Тhpt * , Тlpt * ; the diagnosable parameters of the condition are: ηlpc * , ηhpc * , σcc, ηhpt * , ηlpt * .
Fig. 2. Diagram of the DFTE mathematical model in the GASTURB software
Assessment of the inaccuracy of the diagnostics of the condition of the i th engine component was carried out according to the formula [2, 3] :
and the assessment for the engine taken as a whole was carried out according to the formula:
where z -the number of the DFTE components (z = 5; LPC, HPC, CC, HPT, LPT); Ki -the number of the examined conditions of the i th engine component ( (2), the effectiveness of the diagnostics of the DFTE condition was assessed using the parameter EΣ which is inverse to the value of the error δΣ (the lower the error, the higher is the effectiveness of the diagnostics of the DFTE condition):
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Influence of the type and number of the ANN models on the effectiveness of diagnostics of the DFTE condition
The selection was performed by means of comparison of the type MLP and RBF models [2, 4] Table. 1 and are shown in Fig. 3 . It can be seen from the table and the figure that the MLP type models are more accurate for the diagnostics of the engine condition. Table 2 , while for the DFTE in general -according to the formula (2) and shown in Fig. 4 (with NΣ = 7700). Table 2 and fig. 4 it can be seen that the error value for the diagnostics of the DFTE condition is minimal (δƩ = 0.19 %) with a ratio of Ntrain. and Ntest that amounts to 80:20 %.
Influence of the number and list of the monitored parameters on the effectiveness of diagnostics of the DFTE condition
The influence of the number (Nqp.) and list (Nlp.) of the monitored parameters on the error values for the diagnostics of the condition of the DFTE components was assessed according to the formula (1) (Fig. 5) , while the condition of the DFTE in general was assessed according to the formula (2) (Fig. 6) . 
Conclusion
The effectiveness of the parametric diagnostics of the DFTE condition is maximum (the estimation error is minimum) with the following values of the influencing parameters:
 the ANN model type -MLP;  the number of the ANN models which are used for estimation of the error of diagnostics of the engine condition -NANN = 5;
 The ratio of the training (Ntrain ) and test (Ntest.) sets -80:20 %;  The error of the diagnostics of the DFTE condition is minimum (δƩ6 = 0.07 %) when the diagnostics of the DFTE is carried out with account taken of all Nqp = 6 parameters.
